Comparison of NMR structures and model-membrane interactions of 15-residue antimicrobial peptides derived from bovine lactoferricin.
LFB (FKCRRWQWRMKKLGA-HN2) is a 15-residue linear antimicrobial peptide derived from bovine lactoferricin, which has antimicrobial activity similar to that of the intact 25-residue disulfide-cyclized peptide. Previous alanine-scan studies, in which all of the residues in LFB were individually replaced with Ala, showed that the 2 tryptophan (Trp) residues of LFB were crucial to its antimicrobial activity. When either Trp6 or Trp8 was replaced with Ala (LFBA6 and LFBA8, respectively), these 2 peptides were almost devoid of antimicrobial activity. We determined the structures of LFB, LFBA6, and LFBA8 bound to membrane-mimetic SDS micelles using NMR spectroscopy, and studied their interactions with different phospholipid-model membranes. The membrane interactions of LFB exhibited little correlation with its antimicrobial activity, suggesting that the mechanism of action of LFB involves intracellular targets. However, the much higher antimicrobial activity of LFB compared with LFBA6 and LFBA8 might result, in part, from the formation of energetically favorable cation-pi interactions observed only in LFB. Information about the importance of Arg and Trp cation-pi interactions will provide insight for the future design of potent antimicrobial peptidomimetics.